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(54) Itansmltting system 

(57) A transmitting system is provided in wtiich a 
k)gica) address may be set without fail and which may 
t>e good for brancfies of transmitting pathSw The trans- 
mitting system includes a controller that may serxl a 
command message for s^'ng an address and a plural- 
ity of transmitting modules connected in cascade to a 
pair of power transmission and communication tines 
extending from the controller. The transmitting modiie 
Is composed of a switching element circuit and a signal 
processing circuit The switching elentent drcuit may 
open and ctose t>ehveen input and output termmals in 



response to an opening/dosing control signal Sctl- 
signal processing drcuit gives an opening control signal 
Sctlo to the switching element drcuit when a non-set 
address is set in the address setting means and s^ the 
logical address from the controller to the address setting 
means to give a dosing control signal Sctlc to the 
switching element drcuit when a polling address of an 
address setting oonrvnand rnessage is ktentical with the 
non-set address set in the address setting meansw 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a transmitting sys- 
tem for a disaster avoiding system for performing com- 
munication by address polltng, and more particularly to 
a transmitting system in which a logical address off a 
transmission module such &s a sensor or the like may 
be automatically set. 

In general, a trarmitting system such as a disaster 
avoiding system for performing communication by 
address polling is provided with a controDer for super- 
vising in an address polling manner, and a plurality of 
transmitting modules such as sensors connected to 
transmitting paths extending from the controller for exe- 
cuting the polling transmitting by using logical 
addresses set In each transmission module. 

In such a transmitting system, addresses are set in 
advance in the transmission modules such as sensors. 
Accordingly, the sensors whose addresses are set are 
Installed, a single sensor wlx)6e predetermined address 
is set at a predetermined place shown in the equ9)ment 
drawings must be selected from the sertsor groLfis to k)e 
installed. Othenwise, the address setting means such as 
dip switches or the like must t>e set on the sita These 
are made a burden on working. 

In Older to decrease such iMork, a method for auto- 
matically assigning the addresses is discfosed vari- 
ous companies (J^>anese Patent Publk»tion No 
78024/1991, Japarieee Patent PublN»tion ff^kx 
3906/1994 and Japanese Patent PubHcation No 
4031S/1996). 

In a first piece of prior art dtedosed In Japanese 
Patent Publication No. 78024/1991 , a switching element 
in which a predetermined delay time is set Is provkied in 
each sensor. L^pon turning a power source on, the sen- 
sors are connected to the transmitting paths in order for 
every delay time. Accordingly, this delay time is utilized 
for setting the k)gk»l address. 

In a second piece of prior art discfosed in Japanese 
Patent Publk:ation No 3906/1994, an address memory 
and a switching element inserted in series in a fransmit- 
ting line for the next stage are provUed in each sensor. 
When the address is not set in the address memory, the 
switching element is opened, and wtien the address is 
set. the switching element is ctosed and the address 
setting is prohikNted. 

Furttiermore. a third piece off prior art discfosed in 
Japanese Patent Publication No. 40319/1995, when the 
address set in a tirst address setter provkted in a sensor 
is kJentical with address data from a central processing 
confroller. the address sent from the central processing 
controller is set in a second address setter, and the poll- 
ing is effected fry supervisfon onward on the basis off the 
address set in the second address. 

However, in the first prior art since the sensors or 
the like are connected in order in accordance with ttie 



predetermined delay time, when any communk:ation 
frouble occurs, the central processing controller keeps 
on sending an address set message to ttie sensor or the 
like to whk:h ttie address is to be set, so ttiat ttie delay 

5 time set in its terminal is over. As a result ttiere are 
cases where ttie two or more sensors or the like in 
whk:h the address is not set are connected on the trans- 
mitting path. Under such a condition, when the address 
setting message is received in a plurality off sensors in 

10 whk;h ttie address is not set. ttie same address is alfot- 
ted to the plurality of the sensors or the like. 

Alsa in the first prior art. when the power source is 
turned on. the delay circuit is operated. Even if the 
address has already been set. if ttie address s fost due 

75 to ttie delay time circuit ttie address is again allotted in 
the same way. Alsoi rt is necessary to sinply wait for the 
polling until the delay circuits ail work and the switches 
connected In . series In the transmitting line works. The 
first prfor art suffers such problems. 

20 Furthermore, in ttie second prior art since tiie 
address is simply set. when ttie sensors or the like con- 
nected in ttie same transmitting path are connected in 
parallel, there is a disadvantage that the same address 
is allotted to these sensors. 

2S Also^ in ttie third prior art. the different logk^al 
addresses are automatically set it is necessary to con- 
firm what type of fogfoal addresses are alfotted for the 
Installed sensors. 

30 SUMMARY OF THE INVENTION 

Accordingly, an object off Ifie present invention is to 
provkJe a transmitting system which may overcome the 
above-noted defects inherent fo each of the prior art, 
35 may set a \og\caA address without fail and furthernrxxe, 
may cope witti kxanches or the like of ttie transmitting 
path. 

In order to attain the objects* according to a first 
aspect off the Invention, there is provided a tiurisr lilting 

40 system including a controller that may execute the 
supervisfon in an address polling system and a plurality 
of transmitting modules connected in cascade to a pair 
ql transmitting pattis extending from the controller for 
executing the polfing transmissfon by using a fogk»l 

45 address set in each transmitting module, characterized 
in that sakl controller may send a convnand message 
for setting the address; and ttie transmitting module 
includes a switching element circuit for opening and 
ctosing t>elween sakJ input and output terminal con- 

50 nected to saM transmitting pattis, and a signal process- 
ing circuit for setting the predeterrnined non-set address 
to represent a fact that the k>gk»l address is not yet set 
or for setting fogfoal address, and for controlling an 
opening/dosing signal to saki switching element circuit 

55 according to tffie setting condHion off sakJ non-set 
address. 

In order to attain the ok)jects, according to a second 
aspect off the invention, ttiere is provkied a transmitting 
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system including a controller that may execute the 
supervision in an address polling manner and a plurality 
of transmitting modules connected in cascade to a pair 
of transmitting paths extending from the oontrollef for 
executing the polling transmisston ksy using a logical 5 
address set in each transmitting nrKxJule, characterized 
in that said controller may send a command ntessage 
for setting the address,, the transmitting module com- 
prises a switching element circuit having input and out- 
put temninals connected to the transmitting paths for 10 
opening and closing t>etween said input and output ter- 
minals by an opening/blosing control signal to be input- 
ted and a signal processing drcuit having an address 
setting means for giving an opening control signal to 
said switching element drcuit when a predetermined 75 
non-set address shows a state that a logical address is 
not set in said address setting means^ arxi giving a dos- 
ing control signal to said switching element circuit when 
the logical address is set, and for setting the address to 
said address setting means t>y the command message 20 
for setting the address from said transmitting paths 
wt)en the address the address polling from the trans- 
mitting paths is identical with the set address set in said 
address setting mean& 

Accordingly, in accordance with the first and sec- 2s 
ond aspects of the present invention, it is possible to 
automatically aDot the addresses to the transmitting 
modules such as sensors or the like connected In cas- 
cade to the pair of transmitting paths, it is possible to 
immediately specify the transmitting nxxfule in wh'x;h 30 
the logical address is not set and it is possble to imme- 
diately judge whether or not ttie transmitting module in 
which the logical address is not set is present 

According to a third aspect of ttie invention, there is 
provided a transnrvtting system induding a controller 35 
that may execute the supervision in an address polling 
manner and a plurality of transmitting modules corv 
nected in cascade to a pair of transmitting paths extend- 
ing from tiie controDer for executing the poilirig 
transmission by using a logical address set in each 40 
transmitting module, characterized in that said control- 
ler may send a commarxl message Ibr setting the 
address, tfie transmitting module comprises a switching 
element ctrcurt having input and output terminals con- 
nected to the transmitting paths for opening and dosing 45 
between said input and output terminals by an open- 
ing/dosing contrd s^nal to be inputted, and a signal 
processing circuit fiaving an address setting means for 
giving an opening control signal to said swHcfitng ele- 
ment drcuit when a predetermined non-s^ address so 
representing a state that a logical address is not set in 
said address setting means, and giving a dosing control 
si^ial to said mitching element drcuit when the logical 
address is set. and for setting the address to said 
address setting means by ttie ccmvnand message for ss 
setting the address from sakf transmitting pattis when 
the address by the address pdling from ttie transmitting 
pattis is identical witti ttie set address set in said 



address setting means, and said pair of transmitting 
pattis are branched from any desired portion, a plurality 
of transmitting modules are connected in cascade to 
each pair of the branched transmitting pattis, and a dif- 
ferent kind of a predetermined non-set address is set for 
every branched transmitting path in at least each pair of 
transmitting modules connected immedately after ttie 
branch point of each transmitting patti so that a togfoal 
address is set in order for every different predetermined 
non-s^ address. 

Accordingly, accord ng to the third aspect of the 
present invention, it is possible to set a plurality of differ- 
ent non-set addresses to the transmitting module, and 
the logfoal addresses can t>e suitably set to the plurality 
of tranBmitting modules t>elonging to the respective 
branches even the transmitting path branches out 

According to the signal processing drcuit. even if 
the fogfoal address is set in saki address setting means. 
sakJ signal processing drcurt may give the oper^ 
ing/dosing control signal to saki switching element dr- 
cuit by the command message from the transmiHing 
paths. 

Accordingly, according to the signal processing dr- 
cuit since it is possible to open arxi dose the switching 
element drcuit after the logical address setting, even if 
the transmitting patti is branched out it is possble to set 
the fogical address in the plurality of transmitting mod- 
ules beton^ng to any branch wittiout fail. 

Further, each of saki transmitting modules indudes 
a display means for lighting in a predeternvned condi- 
tion, and a signal processing droit for lighting saki dis- 
play means on tiie basis of the opening control signal 
given from saki signal processing drcuit to saki switdi- 
ing element drcuit. 

Accordingly, according to this transmitting riKXlule. 
it is possfole to immediately judge, from ttie outskie of 
ttie transnntting module, whettier or not the togfoal 
address is set by viewing the display means. 

Further, saki sl^ial processing drcuit may indude 
an address setting means for writing the non-set 
address or the fogkal address, arxi an address detect- 
ing means for detecting whether or not tfie non-set 
address is set in saki address setting means, giving the 
operiing control signal to saki swHchkig element drcuit 
when the non-set address is set arxi for outputting ttie 
dosing contrd signal to saki switching element drcuit 
when ttie togical address is set 

Accordingly, accorc^ to this signal processing dr- 
cuit it is possble to set the fogical address wrttxxit fail. 

BRIEF DESCRIPTION OF IHE DRAWINGS 

In the accompanying drawings: 

Rg. 1 is a bfock diagram showing a transmitting 
system in accordarx^e witti a first embodiment of 
the invention; 

Fig. 2 is a block diagram showing a detail of a struc- 
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tual example of a signal processing drcuit used in 
the first embodiment; 

Fig. 3 is an illustration of the operation of the first 
enrtHXiiment; 

Rg. 4 is illustraHonal view showing the connected 
states of each transmitling module in accordance 
with the first embodiment in which (1) represents 
the state that switching element circuits 50^ to 50n 
of the transmitting nrxxiules S| to 5n are all opened. 
(2) represents the state that switching element cir- 
cuit 50i of the transmitting nrKXiules 5^ is dosed, 
and (?) represents the state that switcfiing element 
drcuit 5O2 of the transmitting modules 5z is dosed: 
Fig. 5 is a blockcfiagram showing a second embod- 
iment of the invention; 

Fig. 6 is a block diagram shewing a third embodi- 
ment of the invention; 

Fig. 7 shows applied examplesofttietfwd embodi- 
ment in which (a) represents an exannple in which a 
unique non-set address is given to* every brartch 
point, and (b) represents an example in which a 
non-set address common to every branch is gpven; 
Fig. 8 is a t)lock diagram showing a structural exarih 
pie of a suitat)le transmitting module for the applied 
examples of the third emtxxiiment; 
Fig. 9 is a t)lock(fiagram sfiowing a fourth emtxxfi- 
merTt;arKl 

Fig. 10 is a block diagram sfwwing a modificatk)n 
aooorcfing to the present inven1x)n. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An entodiment of the present invention wiO now be 
desGrit)ed with reference to the accompanied drawings. 

First Embodiment 

1^. 1 is a t)lock diagram sfiowing a transmitting 
system according to the embodimerrt of the inventk)n. In 
Fig. 1. refererx^e numeral 1 derK)tes a central process- 
ing controller. The central processing contrdler 1 may 
realize tfie sipervisnn functkm by the address polling 
manner that may serxl an address setting command 
message or the like for setting tfie address. A plurality of 

trarsnrvtting modules 5t. 62 5n (wfiere n is any 

desired number) are connected in cascade to a pair of 
power and communication lines 3 whk:h are transmitfa'ng 
potfis extending from tfie controller 1. 

Since each of the transnvtting modules 5^ , S^, 5^ 
is connected to tfie same drcuit by the same structural 
components, tfie explanation will now k>e given only to 
the structure of the transmitting mocbde 5^ and the 

explanation for the transmitting modules S^, $3 5^ 

wiD be omitted. When it is necessary to explain the 
structural component such will be explained with the 
same reference t>eing suffixed to tfie reference numeral 
of the structural componenL 



The transmitting module 5^ has input terminals T^^ 
and T^ 2 ^ output terrrnnals T21 and connected to 
tfie pair of power and communicatk>n lines 3. Alsa the 
transmitta'ng module 5i is provided with a switching ele- 

5 ment droit 50i for opening and dosing the line 
between the input terminal T^i and output T21 by the 
opening/dosing control signals Sq-juq and Sc-n.c ^ ^ 
inputted, and a signal processing drcuit 51 1 fiaving an 
address setting means SZ^ln wfiich non-set address is 

10 set in advance for imparting the opening control signal 
ScTLO to ^® switching element drcuit 50t when non-set 
address is set in the address setting means 52^, and for 
imparting the dosing control signal Sstlc ^ the switch- 
ing element drcuit 50t by setting the setting fogical 

IS address induding the command mess^ to the 
address s^ng means 52^ when the polling address of 
tfie address setting command message obtained by 
processing the transmitting signal from tfie power and 
comnrunk»tk)n fines 3 is identk^al with the non-set 

20 address set in the address setting means 52^ . 

Rg. 2 is a block diagram sfiowing a detailed struc- 
ture example of the aboveKJescrbed signal processing 
drciAt. In Rg. 2, the above<Jescribed signal processing 
drcuit 51i is provkJed with an address setting means 

25 52^ in which non-set address is set in advance and a 
tognal address m^ toe written instead of the non-set 
address, an address detecting means 53i for detecting 
whether or not the non-set address is set in tfie above- 
descrit)ed address setting means 52^, outputting the 

30 opening contrd signal Sstlo to the switching element 
drcuit 50i wfien the non-set adcfress is set, and output- 
ting tfie dosing control signal Sstlc ^ tfie switcfiing 
element circuit 50i when the k)gk:al address other than 
the non-set address is set and a foglcal address 

36 processing means 54| for setting the logk;al address 
assigned by the command message to the address sel- 
ling means 52i when the polling address of the address 
setting command message obtained by processing the 
transmitting signal from tfie power and communication 

40 lines 3 is identical with tfie non-set address set in the 
address setting means 52^ 

Explaining in more detail, the address detecting 
means 53i is composed of a non-set address memory 
53I1 and a non-set address comparator 532^ for oom- 

45 paring the non-set address set in the nor>-set address 
memory 531^ with the address set in tfie atxsve- 
described address setting means 52i. outputting an 
identity signal from the comparator 532) when the non- 
set address is set in tfie above-described address set- 

50 ting means 52^ (outputting the opening control signal 
ScTLo to ^ switching element drcuit 50^) and output- 
ting a non-kJentity signal from the comparator 532^ 
when the to^cal address otfier tfian tfie non-set 
address is s^ in the above-descrit)ed address setting 

55 means 52^ (outputting the dosing control signal Sgtlc 
to tfie switching element circuit 50i). 

Alsa the \oQKa\ address processing means 54^ is 
composed of a transmitting signal interface drcuit 541 ^ 
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for receiving an electric supply and a signal from an 
input side and an output side of the power and commu- 
nication lines 3. an address buffer circuit 542^ for tenrv 
porarily storing address information fed from the central 
processing controller 1 on tfie power and communtca- 5 
tion lines 3 through the transmitting signal Interface cir- 
cuit 541^, an address comparator 543^ for comparing 
the address of the address buffer circuit 542^ with the 
address set in the abovfrdescribed address setting 
means 52^ arvJ picking up tfie identity signal, and a w 
command identifier 544^ for identifying the command 
information obtained from the above descrft)ed trans- 
mitting signal interface circuit 541^ and executing proc- 
esses such as switching eiernent droit openingA^sing 
control, address setting, analog collectioa digital input 15 
collection, digital output setting and the like in response 
to tfie command. 

inckJentally, the transmitting module 5i is furtfier 
provided with an A/D converter 55i , a sensor 56i , a dig- 
ital input arcuit 57^ and a digital output circuit 58^. 20 
When tfie convert signal is given from tfie command 
identifier 544| to the A/D oonvertor 5&|, tfie A/D con- 
verter 5&t converts tfie anatog detecting signal detected 
in tfie above-desabed sensor S&i into the digital signal 
and output it to the side of the central processing con- 2s 
troller 1. The above<iescrit>ed cfigital input circuit 57^ 
receives classified information set on tfie transmitting 
module side by the processing conrvnarid from the com- 
mand identifier 544i or the digital value as In tfie condi- 
tion off a conventional sensor or a conventional 30 
transmitter for inputting information to tfie central 
processing controller 1. Tfie digital output ctrcurt 58i 
outputs on the transmitting module side tfie digital out- 
put values such as opening/ctosing control of the 
switching element drcuit, (fisplay lamp ligfiting. function 35 
test control and tfie I ike as tfie demand from tfie central 
processing controller 1 t^ the processing command 
from the command identifier 544^. 

Since tfie above-described address setting means 
52^ need to be rewritable, it is possible to realize it by a 40 
random access memory (RAM). However, once the 
power is timed off, it is necessary to set again the k)gi- 
cal address. According, it is preferable to realize the 
address setting means by a RAM which does not need 
tfie resetting of the k>gkal address and in which tfie 4s 
power is ticked up^ or a writable non-volatile memory 
such as an EEPROM (Electrically Erasable Program- 
mable Lead-Only Memory) whose content may be 
erased or rewritten. 

The operation of the thus far descrft>ed first embod- so 
iment will now be explained with reference to Fig& 3 
and 4 on tfie basis of Figs. 1 ard 2. Fig. 3 is a view 
showing a change in the stored data in the address 
buffer drcuit and the address s^ng means in the first 
embodiment. Fig. 4 is a view illustrat-ing connected 55 
corvjitions of each transmitting nrxxJula 

In the first embodiment, each of the akx3ve- 
desai>ed transmitting modules &|. 62 5^ executes 



the following process in response to tfie command mes- 
sage sent from and fed out of the central processing 
controllerl. 

The command message fed out of the central 
processing controller 1 to the power and communication 
lines 3 includes an address setting command message 
for executing the address setting. The command mes- 
sage sets any desired logk^al address to each of tfie 
transmitting modules 5^ . V More spedfkally, the 
command message is executed as folk>ws. Namely, the 
central processing controller 1 feeds the address cur- 
renfly set (non^ address) to the transmitting module. 
The transmitting module returns a response signal back 
to the controller 1 when the address is identified with tfie 
address set in itself. Then, the controller 1 feeds contin- 
uously the togical address desired to t>e set and tfie 
address setting command in order to set tfie address. 

Setting Operation of Ljognal Address of Trarsmitting 
Module 5^. 

Rrstof all, in tfie initial condition, since the switcfi- 
ing element circuit 50i of the transmitting module 5i is 
in tfie opened condition, only the transmitting module 5| 
is in tfie connected condition to the central processing 
controller 1. 

The reason that tfie condition is such is as fdkiws. 
Nanriely, an electric power is siifsplied tfirough tfie powe^ 
and conrvnunication lines 3 from the central processirig 
controller 1 to the transmitting module &| . In the address 
setting means 52^ and the non-set address memory 
531 ^ of the transmitting module 5^, the non-set address 
(for example, FF^ where the h means 16 notation) is set 
(at the time to in Rg. 3, entry xx is made to sfiow no 
value is yet determined in the address buffer drcuit 542 
and the same applies hereafter). Accordingly, the iden- 
tity signal is outputted from tfie non-set address compa- 
rator 532^, and tfie opening control signal Sc^i^q is fed 
to the switching element drcuit 50^ , so that the switch* 
ing element drcuit 50i is opened, and tfie electric power 
is not supplied to the folkjwing transmitting modules 52, 
53, 5^. The condition of tfie switching element drcuit 
of tfie transmitting module to whk:h tfie electric power is 
not supplied depends ijpon the original design. How- 
ever, for the convenience of explanatioa it is assumed 
that such a switching element drcuit is opened, tfie 
switching element drcuHs 501 , 5O2, 50n of the trans- 
mittvig modules &|, 52. ...,5^ are all opened condition 
(see Fig. 4(1)). 

In other words, under the corxiition tfiat tfie logical 
address is not allotted, only the transmitting module 5^ 
in which the switching element drcuit 50i is opened is 
connected to the central processing controller 1, and 
the transmitting modules 62. 63 5^ whk^ are con- 
nected tfiereafter and in whk:h tfie addresses are not 
set will never respond. Accordingly, it is poss3)le to 
immediately perform the convnunication by specifying 
only tfie transmitting module &| from central procesdng 
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controller 1. 

Subsequently; when the above-descrbed conrv- 
mand message 18 fed from the aboventescribed central 
processing controller 1 through the power and commu- 
nication lines 3 to the transmitting mocbjie 5^, its s 
address (FFh) is set in the address buffer circuit 542^ 
(time ti of Fig. 3). 

Then, the address (Fff^) set in the address buffer 
droit 542^ and the non-set address (FFh) set in 
advance in the address setting means 52^ are com- io 
pared with each other in the address comparator 543i. 
In this case, since the same address (FFh) is set in the 
address setting means 52i and the address buffer dr- 
curt542i (see time t^ of Rg. 3), the address comparator 
543^ feeds an identity signal to the command identifier 75 
544<| and returns a response sigrial to the central 
processing controller 1. 

Thus, the command identifier 544i becomes active 
and identifies the command subsequently sent to 
thereby recognize the ^idress setting command infor- 20 
mation. Then, ttie command identifier 544^ recognizes 
that the data to be fed subsequently is the logical 
address and resets the data to be sent to the address 
setting means 52^ as the logical address (time ^ of Fig. 

3). 25 

On the other hand, when the non-set address (FFh) 
in the initial concStion is set in the address setting means 
52^, since the non-set address (FFh) is set in the non- 
set address memory 53i (times to and ti of Rg. 3), the 
non-set address condtion signal (opening control signal 30 
^TLo) is oulputted from the norvset address compara- 
ta 532^. In accordance with the opening control signal 
SsTLOi the switching element drcuitSDi is driven at the 
opened condition. Accordmgly, as described above, 
with respect to one of the pcwer arxi comnrunication 35 
lines 3 on the loop on the side of tf>e central processing 
controller 1 (the other of the Knes Is not connected in 
this case), since the input and output drcuHs of the 
power arvi communication lines 3 are opened at the 
transmitting module &|. there is provided only one trans- 40 
mitting module &i fiaving the non-set address. Accord- 
ingly, there is no possibility that ihe same logical 
address Is set to a plurality of transmitting modules in a 
duplicated manner. 

Then, wf^ tfie transnvtting module 5^ of ttie non- 45 
set address is set (time of Fig. 3) in tfie address other 
than the nor>-set address (logical address, e.g. 01 h) in 
the address setting mean 52^ , the address non-set con- 
dition signal from the non-set address comparator 532^ 
is not present, and the dosing control signal Sctlc >® ^ 
fed to the switching element drcuit 50^ so that the 
switching element drcuit 50^ is closed to supply tfie 
power supply and transmitting signal to the transmitting 
module 62 connected ahead of the transmitting module 
5i (see Fig. 4(2)). ss 



<Logical Address Setting Operation of Transmitting 
Module 52> 

Also, since the non-set address is set in the switch- 
ing element drcuit 5O2 of the transmitting module 62. the 
drcuit is opened. Aoconfingty, the transmitting modules 
5t and 62 are connected to the central processing con- 
troller 1 (see Rg. 4(2)). 

Under such condition (time ta of Rg. 3, and Rg. 
4(2)). the norvset address (e.g., FFh) is set in tiie non- 
set address memory 53I2 and the address setting 
means 522 of the transmitting module 52. Fbr this rea- 
son, at this time (time ^ of Rg. 3), the identity signal is 
outputted from the comparator 5322 ^ ^ opening 
control signal Sctlo is fed to tfie switching element cir- 
cuit 5O2. The switching drcuit 5O2 is opened. Accord- 
ingly, the etoclric power is not fed to the modules after 
the transmitting module 53. Namely, the switching de- 
ment drcuits 5O2. 5O3, .... 50n of the transmitting mod- 
ules 52. 53 5n are all opened (see Fig. 4(2)). 

If the address setting command message making 
the non-set address (ag.. FFh) the polltng address is 
oulputted from the central procesdng controller 1 . 

Then, the said command message fed from the 
corrtroller 1 is fed to ttie transmitting modjies 5^ and 52- 

Concerning the operation in this case, tiie operation 
on the transmitting module 5^ side will first be explained 
and then the operation on the trarmiitting module 5^ 
side will be explained. 

In the above-descrft>ed transmitting module &t, 
even if the non-set address (for example, FFh) is tempo- 
rarily stored in tiie address buffer drcuit 542i , since the 
logical address (Olh) has already been set in tfie 
address setting means 52^, the non-identity signal is 
outputted from the ^ress comparator 543i. Accord- 
ingly, the command identifier 544^ is noK active, does 
not r^m tfie response signal, and does not received a 
signal from the transmittirig signal irrterface CHTcuit 541 V 

The above-descritied transmitting module 52 can 
be explained as fdlows. Namely, when the above- 
descrit>ed command message is fed from the akx>ve- 
described central processing corrtroller 1 through tfie 
pcKwer and communication lines 3 to the transmitting 
module 52, the polling address (for example, FFh) that is 
its non-set address is set in the address buffer drcuit 
5422 (time t4 of Fig. 3). 

Then, the address (FFh) set in the address buffer 
drcuit 5422 and the non-set address (FFh) set in 
advance in tfie address setting means 522 are com- 
pared with each other by the ^ress comparator 5432- 
In this case, since the same address (FFh) is set in the 
address setting means 522 and the address buffer cir- 
cuit 5422 (time 14 of F^. 3). the address comparator 
5432 feeds the identical signal thereto to the command 
identif ier 5442 and returns a response signal to the cen- 
tral processing controller 1. 

Thus, the command identifier 5442 is active and 
identifies the command sent next and recognize to be 
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the address s^ng command Information. Then, the 
command identifier 5442 recognizes the data led next to 
be the logical address desired to be set then the data 
sent next (02h), is reset as the logical address (time ts 
of Fig. 3) to the address setting means 522- s 

On the other hand, when the non-set address in the 
initial condition is set in the address setting means 522 
(time t4 of Fig. 3), the non-set address condition signal 
(opening control signal Sstlo) outputted from the 
non-set address comparator 5322. By tf)e opening con- 
trol signal Sstlo the switching element circuit 5O2 is 
driven to be opened. AooorcSngly; as described above, 
with respect to one of tfie pcwer and communication 
lines 3 on the loop on the side of the central processing 
controOer 1 (the other of which is not connected in this is 
case), since the input and output drcuits off the power 
and communication lines 3 are opened at the transmit- 
ting module S^, there is provided only one transmitting 
module 52 having the non-set addresSw Accordingly, in 
synergetic effect with the operation of the above- 20 
desabed module 5t. there is no possibility that the 
same logical adtftress is set to a plurality off transmitting 
nradules in a duplicated manner. 

Then, when the transmitting nrxxiule 62 of the non- 
set address is set (time I5 of Fig. 3) in the address other 2s 
than the non-set address (logical address (02h)) in the 
address setting means 522. the address non-set condi- 
tion signal from the non-set address comparator (open 
control signal Sctlo) <s "ot present, and the closing 
control signal Sctlc outputted to dose the switching 30 
element circuit 50^ (see Fig. 4(3)), thereby power and 
transmitting signal is supplied to the transmitting mod- 
ule connected to the next of the transmitting modiie 
52. 

The operation thereafter is in setting operation lor 3S 
the logical address of the transmitting module 53. 
Aocoidingly. as described above, the respective trans- 
mitting modides 53, 54, .... 5^ are operated to thereby 
set the logical addresses to tfie transmitting modules 53, 
54 5n one after another. 40 

Rnally, when no transmitting module in which the 
norvset address is s^ is in tfie power arvi communica- 
tion lines 3. even if tfie address setting command mes- 
sage is newly fed from the central processing controller, 
tfie non-set address tfiat is tfie polling address is not 45 
present in tfie power and communication fines 3. 
Accordingly, ttiere is no response signal. The central 
processing controOer 1 confirms tfiat the steps oi logical 
address setting fiave been corrpleted. TTiereafter. It 
enters the normal supen^'on oorxi'rtion. Needless to so 
say, since there is a possft)i)fty of tfie non-response con- 
dition caused by tfie transmitting error, it is preferable 
that the confirmation is conducted tyy plural times for 
recognition of the completion of tfie step& 

Incidentally, in the above-descrit>ed first embodi- ss 
ment. the logical addresses are allotted in the order of 
connection. It is however possble to allot the logical 
addresses at random. This is because the logical 



addresses to be allotted are fed from the central 
processing contaroller 1 in the order of connection. If tfie 
logical addressee to be outputted from the central 
processing controller 1 are outputted at random, the 
logical addresses are set at random in the transmitting 

modules 5^, 52 5n. However, it is generally practiced 

tfiat logical addresses are allotted in the order in use. 
However, wfien the additional transmitting module is 
connected in the midway, it is not necessary to consider 
the order among the addresses of the transmitting mod- 
ules after and before tfie additional modul& 

As described above, according to the fast enrtoii- 
ment. the following advantages are availabia 

(A) It is possible to automaticalty allot the logical 
addresses to the plurality of transmitting modules 
5i. 52 5^. 

(B) Since tfie address detecting means 53 is pro- 
vided for controlling tfie opening/dosing of the 
switching element drcuit 50, It is possftjie to imme- 
diately specify tfie transmitting modules &|. 52 

5^ in which the logical address not s^ 

(C) Tfie non-set address is fed from the central 
processing controller and it is judged whether or not 
there is the module in response to the non-set 
address, so that it is possible to immedately recog- 
nize wfietfier tfiere is provided the transmitting 

modules 5^. 52 5n in which the logical address 

is not set. 

Second EmtxxJiment 

Fig. 5 is a block diagram showing a second embod- 
iment of the present invention. Fig. 5 sfiows the initial 
cofKlltion, i.e.. tfie concfition where the logical address is 

not set in tfie transinittir^ modules &i, 52 5n and &|2» 

5i3. 5in and only the transmitting module 5i is elec- 
trically connected to tfie central processing controller 1. 
Input terminals T<|<| and T-f2 of tfie transmitting module 
5i are connected through a pair of power arxi conrvnuni- 
cation lines 3 to tfie central processing controller 1. The 
input terminals T^^ and T12 ^ the transmitting module 
and inpiA terminals T^-i and T12 of the transmitting 
module &12 connected in parallel to output termfoials 
T21 and T22 of tfie transmitb'ng module 5i . Furthermore, 
transnrvtting modules 53, 54,..., 5n are connected in cas- 
cade to those after the output terminals T2i and T22 of 
the transmitting module 52 through pair of power and 
communication lines 3a. In tfie same manner, transmit- 
tng modules 5^3, 5^4, .... S^n are connected in cascade 
to output terminals after the output terminals T21 and 
T22 of the transmitting module &12 tfirou^ pairs of 
power and communication lines 3bL 

Also, it is assumed tfiat [FFh], for example, is set as 
the non-set address in advance in the transnutting mod- 
ules 5i. 52. 5n. Alsa it is assumed tfiat [OOh]. for 
example, that is dfferent from the above-described non- 
set address is set in advance in tfie transmitting mod- 
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ules5i2* 5i3 Sin, 

Namely, the input terminals T^i and T12 off the 
transnutb'ng module 5^ are connected to the pair of 
power and communication lines 3 extending from the 
central processing controller 1. The pair of power and s 
communication lines 3 are branched from, for example, 
tfie output terminals T^^ and T22 off the trarsrntting 
nx)dule S|. A plurality of transmittirig modules Sj. 63. 
5n and S|2> 5^3* S^n connected in cascade to the 
pair of power and oommuntcalion lines 3a and the pair 10 
off power and communication lines 3b respectively. Alsoi 
different non-set addresses [FFh. OOh] are set for each 
power and commurecation lines 3a, 3b in the plurality off 

transmitting modules S^, 53 5n and the plurality of 

transmitting moc&les 5^2* ^3* ^n- ^® logical is 
addresses are set in order in the transmittirig modules 

62, 53* — f and transnrBtting modules S\2» ^3 

for every non-set address [FFh or OOh]. 

First off all. the central processing controller 1 per- 
forms the setting operation off the to^cal address by 20 
sending out the address setting command message 
with the polling addiress [FFh]. Then, the transmitting 
module operates in the same manner as in the first 
embodiment. The logical address (for example, Olh) is 
set t>y the address [FFh]. Thus, the transnrntting nxxJ- 2s 
ules 5t, 52, and 5^2 are connected to the central 
processing controller 1. 

Subsequently, the central processing controller 1 
again sets the logical address by sending the address 
[FFh]. In this case, tfie power is supplies and communi- 30 
cation is effected to ttie transrritting mo(kiles 5^, 52» and 
&12 ttvough tfie power and comrrwication lines 3. 
Accordingly, in the following desc^plioa the operation 
off tfie transmitting module 5i will be first descrik)ed, the 
operation of the transmitting module 62 will then be 3S 
descrit)ed, arxi the operation of tfie transmitting module 
5t2 will finally be described. 

First off all, as described in the abovoKiescribed fifst 
enrfoodirnent, with respect to the transrnittirig rnodule 5) , 
since the logical address [Olh] has already been set in 40 
the address setting means 52i, the identical signal is 
not outputted from the address comparator 543i and 
since the command identifier 544| is non-active, the 
command message process using tfie non-set address 
[FFh] as the polling address is not executed. 4s 

Sut)sequently, with respect to tfie transmitting nxxi- 
ule 52. the non<set address [FFh] is set in advance in 
the address setting means 5^2 of the transmitling mod- 
ule 52- Accordingly, when the polling address [FFh] from 
the central processing controller 1 is set in the address so 
buffer circuit 5422, the identical signal from the address 
comparator 5432 is fed to the command identifier 5442- 
Thus, the command identifier 5442 n^^de active, and 
thereafter it operates inihe same manner as in the first 
embodiment so that the logical address (for exmple, ss 
02h) is set in the address setting means 522. 

Furthermore, with respect to the transmitting mod- 
ule &12. the non-set address [OOh] is s^ in the address 



setting means 52^2 of the transmitting module 5^2- 
Accorcfingly, when the polling address fFFh] from the 
central processing controller 1 is set in the address 
buffer craiit 542^2* the non-identical signal from the 
address comparator 543^2 is fed to the command iden- 
tifier 544^2- "Th^ ^® command identifier 5442 is made 
non-active, and thereafter the command message from 
the central processing controller 1 is not received. 
Accordingly, the switching element circuits 50^2. 50^3. 

50in off the transmitting modules 5i2. ^13 SO^n 

are opened arxJ there is no possitMlity tfiat the logical 
address is set by the address [FFh] from the central 
processing controller 1 . 

Subsequently, the central processing controller 1 
again s^ tfie logical address by sending tfie address 
[FFh]. In this case, the power is supplied and communi- 
cation is effected to tfie transmitting modules Sf , 52, 53 
and &12 tfvough tfie power and connmunication lines 3. 
Accordingly, in the follming description, tfie operation 
off the transmitting module 5^ will be first d^crbed, the 
operation off tfie transmitting nnodule 5^ will be 
described next, the operation off the transmitting module 
53 will be described and the operation of the transmit- 
ting module 5^2 will be finally descrbed. 

Rrst off all, as descrit)ed in the at)ove-descrft>ed first 
embodiment, with respect to the transmitting module 5^ , 
since tfie logical address [Olh] fias already been set in 
the address setting means S2i, the identical signal is 
not outputted from the address comparator 543i and 
the command identifier 544| is made non-active. 
Accordingly, the command message process using the 
non-set address [FFh] as the polling address is not exe- 
cuted. 

Subsequently, with respect to the transmitting mod- 
ule 52, the logical address [02h] has already been set in 
the address setting means 522. Accordingly, the identi- 
cal signal from the address comparator 5432 is not out- 
putted. Thus, tfie command identifier 5442 ^ made non- 
activeL Accordingly, tfie command message process 
using the non-active address [FFh] as the polling 
address is not performed. 

Furthermore, with respect to the transmitting mod- 
ule 53, the non-set address [FFh] is set in advance in 
the address setting means 523 off tfie transmitting mod- 
ule 53. Accordingly, when the polling address [FFh] from 
tfie central processing controller 1 is set in the address 
buffer circuit 5423. tfie identfoal signal from tfie address 
co m p a rator 5433 is fed to the commarri identifier 5443. 
Thus, the command identifier 5443 is made active, and 
thereafter it operates in the same manner as in the first 
embodiment so that tfie logical address (for example, 
03h) is set in tfie address setting means 523. 

Furthermore, with respect to tfie transmitling mod- 
ule 5i2. the non-set address [OOh] is set in the address 
setting means 52^2 off the transmitting module 5i2- 
Accordingf y, even wfien the address [FFh] from the cen- 
tral processing controller 1 is set in tfie address buffer 
circuit 542i2, the identical signal from the address com- 
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parator 543^2 is not fed to the oommand identifier 
544t2. Thus, the command identifier 5442 is made non- 
adive, and thereafter the-command message from the 
central processing controfler 1 is not received. Accord- 
ingly, the simtching element drcuts 50i2. 50i3»..., SO^n s 
of tfie transnntting modules 5^2* 5^3, .... 50^^ are 
opened and there is no possibility tfiat the logical 
address is set tyy the address [FFh] from the central 
processing controller 1 . 

Thus, by the fact that there is no longer the trans- io 
milting module in response to the commarxJ message 
using the non-set address [FFh] as the polling address 
in the central processing controller 1 after the logical 
addresses [02h, 03h, Onh] are set respectively to the 
transmitting modules 52. 53. .... 5^ connected in cas- 75 
cade tothe power and communication lines 3a, it is con- 
firmed that the address setting of the transrvitting 
module using the norvset address as [FFh] has been 
completed. Then, the address [OOh] is outputted to per- 
form the setting of the logical address. 20 

Here^ if the central processing controller 1 outputs 
the address [QOh], since the logical addresses have 
already been set in ttie above-described transmitting 
modules 5<|, 52> ...i 5^* the transmitting modules operate 
as described abcve to bring the command identifiers 2s 

544|, 5442 544n into the non-adive condition not 

responding to ttie address |pOh] fed out off the central 
processing controller 1 . 

In contrast ttiereto, the transrrtitting module &12 
operates in the same manner as in the first embodi- 30 
ment, and tfte logical address (for exanrple. 12h) is set 
in the transmitting nxxJule 5^2 ^ address [OOh]. 

Thereafter, the logical addresses [13h, 14h inh] are 

set in ttie transmitting modules S^q, 5^4, 

5i reconnected in cascade to the power supply and conri- as 

nunication lines 3b. 

Thus, according to the manner of the second 
embocfiment, the non-set address of the transmitting 

nwdules 5t. 52 S„ is made, for example, FFh. the 

norv-set address of the transmitting modules 5|2t 5^3 ^ 

5in is made, for example, OOh these being cfifferent val- 
ues respectively And. it is possiUe to automatically set 
ttie logical addresses even with the power and commu- 
nication fines 3a, 3b brancf>ed from each other. 

Incidentally, in the foregoing description, the pair of 4s 
power and communication lines 3 are k>ranched from 
ttie transmitting module Sf. However, it is possft)le to set 
the logical address in the same steps even if the power 
and communication lines 3 are branched from any 
transmitting nmdute. so 

Fig. 6 is a view illustrating another operation in 
accordance with the second embodment and the struc- 
ture off the third embodiment that fbOows. It is assumed 

that the transmitting modules &|, 52 5^, S^2» 5|n 

are connected to the central processing controller 1, ss 
and for example [FFh] is set in advance as the norvset 

address in each of the transmitting modules 5|, 52 

5r„ &I3 5tn- For example, it is also assumed that 
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[OOh] which is different from the above-descrit}ed non- 
set address is set in advance as the non-set address 
only in the transmitting module &12 immediately after the 
branch position in tfie txancfied power and communica- 
tion lines 3tx 

In such a condition, accoiding to the second 
embodiment the central processing controller 1 feeds 
out the address setting command message with the 
polling address [OOh] for every transmitting nrxxJule after 
the central processing controller 1 has first been con- 
nected to the transmitting module 5i and inspects 
whether or not the k)ranched transmitting modide of ttie 
non-s^ address is connected. In this embodiment, 
since the transmitting module 5^2 ^ which the polling 
address [OOh] is set is present, a predetermined logical 
address is set in the transmitting module 5^2- Then, ttie 
transmitting module 5t3 having the nonrset address 
[FFh] and connected next to the transmitting module &t2 
is connected to the central processing controller 1. 
Accorcfingly, the transmitting nxxkjles and &13 in 
which [FFn] is set in the address setting means are 
present in the power and communication fines 3a and 
3bL For this reason, there would be obstacles against 
the setting of the looped addresses thereafter. 

Third Embocfiment 

Accordingly, in ttie ttiird emtxxliment, the transmit- 
ting modules connected after the branch point are s^ 
so ttiattfi^ always have different non-set addresses. In 
addition, this may be realized by controlling ttie trans- 
mitting modules by the central processing controller as 
follows. 

Rrst of all, it is assumed ttiat the transmitting mod- 
ule 5i is connected to the central processing controller 
1 by tf>e above-descrbed logical address s^ng opera- 
tion. Under such condition, the central processing con- 
troller 1 sets the logical address to the branched first 
transmitting module 5^2 (having the non-set address 
[OOh] as descrft>ed atx>ve). Thereafter, the central 
processing controller 1 immediately makes the logical 
address, newly set for the transmilting module 5t2, as 
the polling address and feeds the opening/dosing con- 
trol command message for opening and controlling the 
switching element drcuit 50. 

When the transmitting irxxlule 5^2 receives the poll- 
ing address, its address is set in the address buffer dr- 
cuit 542. Then, since the logical address has already 
been set in the address setting means 52i , the identical 
signal is outputted from the address corTV>arator 543 to 
operate the command identifier 544. 

The convrand message fed from the central 
processing controller 1 is analyzed by the command 
identifier 544 of the transmitting module 5 and the cono- 
mand message is identified as the opening/dosing con- 
trd oommand message for executing the opening 
control. The opening control signal Sctlo ^ outputted 
from the digital output drcuit 5B^ so that the switching 
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element circuit 50 in the transmitting module 5^2 ^ 
trolled to be fordbly open. 

As d escn'bed above, the central processing oontrol- 
ler 1 controls the transmitting module 5t2 so that it is 
possible to set the logical address to the transmitting s 
module 52 of ttie norvset address connected to the 
power and communication lines 3a inthe same manner 
asdescrit>edatx)ve. 

Then, even if the branch is again encountered, after 
the logical address is set in the k>rarK:hed transmitting io 
module, the switching element drcuit is controlled to be 
forcibly open by the switching element circuit open- 
ing/dosing control command message, it is p o ssible to 
use tfie system in the manrter of the first embodiment 

If the transmitting module set k>y the non-set is 
address is not present in the transmitting path, the 
opentng/blostng control command message of the 
switching element circuit is fed to one of the transmitting 
modules 5n txancfted arxt stored in advarx^ \t\ the cen- 
tral processing controller 1. 20 

The transmitting module 5 which has received this 
command message controls and fordbly doses the 
switching dement circuit 50. The transmitting module 
which is connected in cascade to the branched module 
and in which the non-set address [FFh] is set is con- 25 
nected to the central processing controller 1, and the 
transnHtting modules in which the new norvset address 
is set for every setting operation of the togical address 
are connected tfiereto in order. The logical address 
which should be received by the cerrtral processing con- so 
trdler 1 is set so that ttte transmitting modde is desig- 
nated (in this case, the transmitting module &)2)- 
Accordingly, it is pos8it)le to set the suitable logical 
address without any duplication. 

According to the tfurdernbodirnerTt. only t)ydifferefY- 36 
tiating the non-set addresses of tfie transnvtting mod- 
ules connected immediately after the branch point from 
each other n case of the complicate brariches, it is pos- 
dble to set the logical address witfiout faB. 

Fig. 7 shows appfication example of the thund 40 
embodiment Fig. 7(a) shows an applicable example 
with a unique rK>rvset address for each branch point 
Fig. 7(b) shows an applicable example with a non-set 
address wftich is common for each k>ranch point 

In the appfication exarti^e shown in Fig. 7(a). the 4s 
transmitting rrxxfoles &|, 52, — , &ti, ^3* — • ^5* 

525i .... 527» 538 541, 543, 549 are corrected to the 

central processing controller 1. The irvfications of FF, 
00, FE, FC and FD are added to the portions of the 
respective transmitting modules 5^, 52, S^^, 5i2> ^ 
.... 5i5, 525. • 527. ^38, 54^, 543, 549 In Fig. 7(a). This 
means the non-set address given to each transmitting 
module. [FFh] and [OOh] are set in the transmitting mod- 
ules 52 and 5^2 after the transnritling nrxxfule 5t 
branch portion. [FFh] and [FEh] are s^ in the transmit- ss 
ting modules 55 and 525 after the transmitting module 54 
at the branch portion. [FFh], [FDh] and [FCh] are set in 
the transmitting modules 58 538 and 548 after the trans- 



mitting module 57 at the branch portioa A unique 
address is thus added to every branch point in the appG- 
cation example of Fig. 7(a). 

The application example shown in Rg. 7(b) has 
substantially the same structure as that shown in Rg. 
7(a). Accordingly, the same reference codes are used to 
indicated ttie corresponding parts of the drcuit shown in 
Rg. 7(a) and the explanation of the structure will be 
omitted. The application example of Fig. 7(b) is differ&it 
from the application example sfK)wn in Rg. 7(a) in that 
the non-set address common to each txanch is added. 
Incidentally, in Fig. 7(b), the Indications of FF^ 00, and 
FE are added to tfie portions of the respective transmit- 
ting modidesS^, 52 5^^, 5^2' ^15. 525, .... 527, 

533, 54^, 543, 549. These irxiicate the non-set 
addresses given to tfie respective transmitting modules. 

For the application examples shown in Rgs. 7(a) 
and 7(b), by the operatfon in accordance with the third 
embodiment it is possible to set the logical addresses 
for the respective transmitting modules 5. 

Namely, in the manner of the above-described third 
embocfiment and the application eoramples, when tfie 
non-set address is set for each transmitting module; the 
switching element drcuit is once contrdled to be open 
by the opening/dosing control command message after 
the logical address is set while assuming that the trans- 
mitting module is the module located at the txanch 
pdnt arKf immediately tfie otfier non-set address is 
confirmed. Then, if other non-set addresses are 
present, the setting of the logical address and the open- 
ing contrd of the switching element drcuit are earned 
out in tfie same steps as descrik>ed atx3v& Alsa if it is 
confirmed tfiat the other non-set address is no longer 
present, tfie switching element drcuit of the atxive- 
descrft>ed transmitting module is again returned back to 
the original condition by the dosing control by the open- 
ingfctosing contrd command message. The logical 
address is newly set for the transmitting modules con- 
nected after tfie output terminals of tfie transmitting 
module in question. 

Rg. 8 is a block diagram sfiowing another structural 
example of the transmitting module used in the applica- 
tion example of tfie manner by the abov&described 
third embodiment In view of the handling of a plurality 
(m in nufTt)er) of non-set addresses, the transmitting 
module 5a used in tfie application example m accord- 
ance with the third embodiment is constructed as fd- 
lows. 

In Fig. 8, tfie transmitting module 5a is character- 
ized in that, instead of the non-set address comparator 
532 and the non-set address memory 531 in the trans- 
mitting module 5 shown in Rg. 2, the non-set address 
memories 531^ 531m and non-set address compa- 
rators 532i 532m corresponding to those memories 

are provided. The other structural components are 
exactly the same as tfiose provkted in the transmitting 
module shown in Fig. 2. The outputs of the non-s^ 
address corrparators 532^ 532m are connected to 
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the respective input terminals of an OR drcuit 534. Alsa 
the output of the OR ctrcurt 534 is connected to an input 
terminal of an OR circuit 535 and at the same time con-- 
nected to an input terminal of a reverse circuit 536. The 
opening control signal by the opening/doslng control 5 
commarKi of the SM^ing element drcut is Inputted 
Into the other Input terminal of the OR ctrcurt 535. The 
output of the OR drcuit 353 is connected to the switch- 
ing element drcuit 50. Also, the closing control signal 
SsTLC is outputted from the output of the OR drcuit 534. 10 

If tfie transmitting nnodule 5a is constructed as 
desabed above, it is possible to set the diff^ent 
addresses to the non-set addiress memories 531^. 
53I2.... 531nu Accofdingly, in Figs. 7(a) and 7(b), when 
It is necessary to set the unique non-set address for 15 
every txanch point or to set an address common to 
every branch poim, ft is possUe to easily select the nec- 
essary non-set address by setting any one of the non- 
set address memories 531i. 53I2..., 531m in the 
address setting means 52 of the transmitting module 5. 20 

The noThset address of the non-set address menv 
ory 531x (where x is one of 1, 2 .... m) selected bf the 
address setting to the address setting means 52 and the 
address set in tfie address setting means 52 are com- 
pared with each other In tfie address comparator 532x 2s 
(where X is one of 1,2, ...,m). The identical signal or the 
non-identical signal is outputted. Since a logic sum of 
tfie identical or the non-Identical signal is registered ty 
tfie OR drcuit 534, the opening control signal Ssno or 
the dosing contrd sigrial S^tlc sufspfied to tfie so 
switching element drcuit 50 through tfie OR drcut 535. 

These identical and non-identical signals are calcu- 
lated to obtain a logic sum by the OR drcuit 534 to form 
the opening control signal Sctlo negative logic 
value of tfie opening control signal is taken by tfie S5 
reverse drcuit 536 to be used as the closing control sig- 
nal ScTLC- "The opening control signal by the open- 
ing/dosing command message for the switching 
element drcurt outputted from tfie digital output drcuit 
58 is given to tfie switcfwig element circuit 50 tfvough 40 
the OR drcurt 535. 

When the transmitting mocfcjie 5a is structured as 
desabed akxve, it is possible to easily set the non-set 
address by setting which one of non-set address mem- 
ory is set in the address setting means 52. 45 

Fourth Embodiment 

Fig. 9 is a block dagram showing a fourth embodi- 
ment. In Fig. 9, the transmitting nxx^le 5b is provided so 
with a display means 60 which is tit under a predeter- 
mined condition. The display means 60 is so con- 
structed as to be lit on the basis of the signal of the 
address non-setting condition from the address detect- 
ing means 53. 55 

The above-descrbed display means 60 is com- 
posed of, for example, a fight emitting diode 61. and a 
drive circuit 62 for fighting the light emitting diode 61 on 



the t>asis of the address non-setting condition signal 
from the address detecting means 53. Also, the atxive- 
descrik>ed light emitting diode 61 must be disposed so 
that Hs lighting portion may be viewed from the outside 
of the fransmitting module 5. 

With such drcuit structure, when the transmitting 
module 5 is kept in the condition that it is electrically 
connected to ttie central processing controller 1, tfie 
address non-setting condition signal is outputted from 
the norvsetting address comparator 532. The address 
non-set condition signal is inputted to the drive drcuit 
62. Thus, the drive drcuit 62 lights the l^ht emitting 
dkxJe 61 . Accordingly, in the site, the person who sfiouM 
confirm the transmitting module 5 of the address non- 
setting may knew tfie transmitting module 5 in whk:h ttie 
logx»l address is not set, while watching the fight emit- 
ting diode 61 of tfie transmitting module 5 is fit 

In the fourth embodiment In use, tfie transmitting 
module 5b is provided with switching element drcuit 50, 
signal processing drcuit 51. A/D converter 55. sensor 
56, digital input drcuit 57 and digital output drcuit 58 in 
addition to tfie above-descrit)ed display means 60. 

Alsa the signal processing drcuit 51 in the above- 
descrit>ed transmitting module 5b is provided with 
address setting means 52, address detecting means 53 
and k)g»al address processing means 54. 

In this case^ tfie address detecting means 53 con- 
stituting the signal processing drcidt 51 of the akxm- 
descrbed modide 5b is provided with the non-set 
address memory 531 and tfie non-set address compa- 
rator 532. 

Rg. 10 is a bkx^kcfiagramsfiowing tfie fifth embod- 
iment The fifth embodiment in Rg. 10 has cfiaracteris- 
tic. i.e. the first characteristic lies on the side of tfie 
central processing contrdler which transmits the operv 
Ing/dosing control si^ial of the switcfiing element drcuit 
50 to the power and commiffik;ation fine 3. The second 
diaracteristic lies on the side of the transmitting module. 
5 which does not include tfie address detecting means 
(see the first embodiment) and gives the opening and 
dosing confrol signal transmitted via tfie power and 
oommunk»tion fine 3 to tfie switcfiing element drcuit 50 
via the digital output drcuit 58 to control opening/dodng 
of tfie switching element cfrcuit 50. 

The structure of tfie transmitting module 5 In tfie 
fifth embodiment will now t>e explained. In Rg. 10, tfie 
transmitting module 5 consists of the signal processing 
drcuit 51 1, the switching element drcuit 50 and other 
drcuHs. 

The signal processing drcuit 51 ^ is provided with 
the address setting means 52i which can set the prede- 
termined non-set address or the \oQkai address repre- 
senting tfie fact tfiat the to^cal address is not set, and 
the logical address processing means 54| which set 
and processes the togical address to the address set- 
ting means 52i. 

Saa6 lo^cal address processing means 54| has a 
structure whk:h can set an address by tfie command 
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message for setting the address fed from said power 
and communication line 3 in said address setting means 
S2| and which supplies and control a dosing control sig- 
nal to said sMvitching element drcuit 50i by the open- 
ing/dosing control command message fed from said $ 
power and communication line 3. This logical address 
processing means 54^ consists, as descri>ed in the 
atxjve, of transmitting signal interface 541 1. address 
buffer 542^. address comparator 543^, command iden- 
tifer544| for performing the same process as described io 
intheat>0¥a 

Other drcuit is provided by A/D converter S&t, sen- 
sor 56i. digital input drcuit 57i and digital output drcurt 

In the fifth embodiment tfie predetermined non-set is 
address (ag. FFh) is set in the all address setting 
mearis 5 ol the transnriitting nrwdule 5. V^ftien ttie power 
is supplied In tfie power and conrvnunlcation line 3, each 
switching element drcuit 50 is kept open thereby tfie 
transnrvtting modide 5 wfrich is nearest to this central so 
processing controller is connected in the centfal 
processing controller for oonduding communication 
t>etween said central processing controller and said 
transmitting module. 

In order to set the logical address* said central 2s 
processing controller transmits the command message, 
then in said transmitting modiie 5, the non-set address 
set tnjf the central processing controller in the address 
txiffer 542 and the predetermined non-set address set 
in advance in the address setting means 52 are conrv 30 
pared by the address comparator 543. When compari- 
son identffies agreement, tfie relevant logical address 
fed from said central processing controller is set in the 
address setting means 52. 

Then, said central processing contrdler transmits as 
the logical address set earlier and provides the open- 
ing/dosing oontrd command message via tfie power 
and oorrmmicaftion One 3 to said transmitting niodule 5. 
Then in said tran sm itting module 5. the logical address 
given to the address buffer 542 and the logical address 40 
earlier set in the address setting nr^earts 52 are com- 
pared and confirmed by the address comparator 543 as 
the opening/dosing control command message 
addressed to thenrselvesw Suk>sequently the address 
comparator 543 provides commands to the command 4S 
identifier 544 and mates the digital output drcurt 58 
operabla Then the digital output drcurt 50 gives tfie 
dodng control command to the switching element dr- 
curt 50 therek>y the switching element drcuit 50 doses. 
Resultantty the power and communication line 3 is con- so 
nected with the subsequent transmitting module 5*. 

Thus wften the switching element drcuit 50 of the 
transmitting module 5 doses* the transmitting module 5* 
which is a transmitting module immediately loDowirig it 
operates in setting the logical address etc. based on the ss 
predetermined non-s^ address just like the preceding 
transmitting module 5. For exanrple, in Fig. 4, sMppose 
tfiat tfie transmitting module 5 is a transmitting module 



&i, then tfie transmitting module 5' immediately fdksw- 
ing it is a transmitting module 52. As in each of the fore- 
gdng embodiments* the fognal ^idress can be alfoted 
to all the transmitting module 5 by setting in turn tfie tog- 
ical address in the transmitting module 5 and contrdling 
the operatfon of the transmitting module 5 in whfoh the 
togical address was earlier set based on this to^cal 
address. 

Alsa the logical address processing means 54 con- 
stituting the signal processing drcuit 51 of the above- 
described transmitting module 5b is provided wrtti trans- 
mitting signal interf^ drcuit 541 . address buffer drcuit 
542, address corTf)arator 543 and commarvi klentifier 
544. 

in accordance with the tiius constructed fourth 
embocfiment, dncettie light emitting diode 61 is lit when 
tfie address is not set, it is possitile to readily confirm 
tfie non-set address transnutting module 5 at tfie site. 

Others 

By the way, it is eoipensive to provkle address 
detecting means 53 composed of a non-set address 
memory 531 and the non-address comparator 532 as 
sfiown in Rg. 2 for each transmitting module as a hard- 
ware. The following modificatfon will now be described 
wHh reference to Rg. 10. in which the same function is 
realized by utilizing the dicptal output drcurt 581. 

The address setting function is realized as follows, 
with the structure shown in Rg. 10 in which tfie same 
reference cfiaracters are used to indicate the like com- 
ponents or memt>ers. Rrst of all, the non-set address 
FF is set in all the transmitting modules wfiere any togi- 
cal address is not set. A switcfiing element circtAt 501 
b^ween ttie input and output terminals may be 
opened/dosed t>y the digital output drcuit 581 of the 
transmitting modules, the drcuit usually kept open when 
power is connected. Accordingly, only the transmitting 
module wtiich is closest to tfie controller may 
receive^send the commuritoatton dgnal. Accordingly, it 
is possfale to set a suitatDle fogical address to the dos- 
est transmitting module by a command message for set- 
ting tfie address^ 

Suk)6e()uently, the openingAslosing control com- 
mand message is sent to this transmitting module by 
using the set togtoal address* and tfie switching element 
drcuit 501 is controlled to t>e dosed through tfie digital 
output drcuit 581. Then, it is possible to perform the 
pdling witti the transmitting module immediately next to 
the dosest transmitting nxxiule and the non-set 
^kJress (FF). Accordingly it is possible to sfiift another 
togk»l address in the same m^hod as tiie atxsve- 
described method. With such a method, it is possible to 
alkrt the logical address to all the transmitting modules. 

Namely, in the fbregdng eiTtxxJiments, the open- 
ing/dosing contrd signal lor dosing the switching ele- 
ment drcuit 501 is outputted from the non-set address 
comparator 532 wittiin each transmitting module. 
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whereas, in the modification, since the hardware portion 
is dispensed with, the opening^dosing control signal for 
dosing the switching element drcuit 501 is fed from the 
controller. 

Incidentally, in the abcv&desaibed transmitting 5 
system, even when a normal address polling is per- 
formed, it is possible to periodically confirm whether or 
not there is the transnrtrtting module where the logical 
address is not set by calling the address [FFh], [OOh] or 
the like which is the non-set address. io 

In the foregoing respective embodiments, the termi- 
nals are divided Into the input terminals ^ and T^a and 
output terminals T21 and for the sake of conven- 
ience. However, since the drcuit is symmetrk^al, It is 
possible to reverse the terminals Bke the output termi- 15 
nals T^i and 7^2 and the input terminals T21 and T22. 
Alsa it is possible to provide a dngle terminal common 
to the input terminal 2 and the output terminal T22. 

As descri)ed above, accordng to a first aspect of 
the present invention, the opening control signal s given 20 
to the switching element drcuit when the nor>-set 
address is set in tfie address setting means* to thereby 
make open between the input terminal and the output 
terminal, and the k)^cal address aUotted by the com- 
mand message is set in tfie address setting means 2s 
wtien the polling address of the address set commarxi 
message from the transmitling path is identk»l with the 
non-set address set in the address setting means to 
thereby dose the switdung element drcuit Accordingly, 
the first aspect prcvkJes the fdkswing effects. 30 

It is possble to automatk»lly allot the logical 
addresses to transmitting modules such as the serv- 
sorsorthe like connected in casucade to the pair of 
transmitting paths. 3S 

(B) Since only the transmitting module in whk:h the 
k)gk»l address are not alkrtted open the switching 
element so tfiat tfie transmitting module connected 
tfiereafter witfiout the set address may not respond, • 
only the module is immedately specified by the 40 
contrdler for communk;ation. ft is therefore possible 

to immediately specify tfie transmitting mockite in 
whfoh the togical address is not set 

(C) K the call is rnade for tfie rm-set address from 
the contrdler and there is some modules corre- 45 
spending to tfus call, this means tfiat there is a 
transmitting module in whk^ the tognal address is 
not set Accordingly, it is possible to immediately 
judge whether or not the transmitting module in 
whfoh the k)gk»l address is not set is present so 

Also, according to a second ^pect of the present 
inventton, it is possible to set a plurality of kinds of non- 
set addresses in the address setting means of the trans- 
mrtting modules. Even if tfie transmitting path is 55 
t>ranched from some transmitting mocbile, a different 
kinds of the non-set address is set in the address setting 
means of the transmitting module for every branched 



transmitting path. Accordngly. it is possble to set a fog- 
ical address on the basis of the non-set address and to 
set togk»i addresses in all the transmitting modules 
connected to the t>randied transmrtting patfis. 

Also, according to a third aspect of tfie invention, 
since it is possit)le to open and dose tfie switching de- 
ment drcuit after ttie fogical addiress setting, even if the 
transmitting patti is branched out, it is possible to pod- 
tively set the fogical address in the plurality of transmit- 
t'ng modules bdonging to any branch wrttiout faD. 

Furthermore, according to a fourth aspect of the 
inventfon, dnce tfie display means is provided and tiie 
(fisplay means is lit when the logfoal address is not set, 
it is posdble to nnmediately judge, from the outdde of 
the transmrtting module, wfiettier or rxyt the fo^cal 
address is set 

According to afiflh aspect of the invention, the non- 
set address is used and if any address is not set in ttie 
transmrtting module, it is posstbie to set ttie fogfoal 
address. Accordingly, it ensures the setting operatfon of 
the logical address. 

Various details of the inventfon may be changed 
wittiout departing from its spirit nor its soopa Furttier- 
more, the foregdng description of the errixxJiments 
according to the present Invention ts provided for the 
purpose of illustration only, and rK>t for tfie purpose of 
limiting the inventfon as defined by the appended danms 
and thdr equivalents. 

Claims 

1. A transmitting system induding a controller tfiat 
may execute tfie supervisfon in an address pdfing 
system and a plurality of transmitting modules con- 
nected in cascade to a pair of transmitting patfis 
extending from tfie controller for executing the poll- 
ing transmissfon by using a fogical address set in 
each transmitting module, diaracterized in that said 
controller may send a command message for set- 
ting tfie address; and the transmitting module 
indudes a switching element drcuit for opening and 
dosing between said input and output terminal con- 
nected to said transmitting paths, and a signal 
procesdng drcuit for setting ttie predetermined 
non-set address to represent a feet that the fogfoal 
address is not y^ set or for setting fogfoal address, 
and for corttrdling an opening/dosing dgnal to said 
switching elemerrt drcuit according to the setting 
conditfon off saki non-set address. 

2. A transmitting system accorcBng to Claim 1 wherein 
said signal processing drcuit indudes an address 
setting means for setting a predetermined non-set 
address to represent a fact that the fogfoal address 
is not yet set or for setting fogical address, and a 
fogfoal address procesdng means for setting and 
procesdng the fogical address to th^ address set- 
ting means charaderized in that the saki fogfoal 
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address processing means for setting an address 
by the command message In order to set the 
address fed from said transmitting path and supply- 
ing and controlling a closing control signal to said 
switching element circuit by an opening^dosing 5 
command message from said transmitting path. 

3. A transmitting system according to Claim 1 wherein 
each of transmitting modules includes a display 
means for lighting in a predetermined condition arvi 10 
the signal processing circuit for lighting said display 
means t>ased on a opening control signal to said 
switching element circuit 

4. A transmitting system including a controller that 75 
may execute the supervision in an address polling 
manner and a plurEdity of transmitting modules con- 
nected in cascade to a pair of transmitting paths 
extending from the controller for executing the poll- 
ing transmission by using a logical address set in 20 
each transmitting module^ characterized in that said 
controller may send a command message tor set- 
ting the adcfress^ the transmitting module corrh 
prises a switching element circuit having input and 
output terminals connected to the transmitting 25 
paths for opening and closing between said input 
and output terminals k>y an opening/dosing control 
signal to be inputted and a signal processing drcuit 
having an address setting means for giving an 
opening confrd signal to said switching element dr- 30 
cuit when a predetermined norvset address shows 

a state that a logical address is not set in said 
address setting means, and giving a closing control 
signal to said switching element drcuit wfien tfie 
logical address set and for setting the address to as 
said address setting means the command mes- 
sage for setting the address from said transmitting 
paths when the address by the address polling from 
the transmitUng paths is identical with the set 
address set in said address setting means. 40 

5. The transnritting system according to Claim 4, 
wherein even if the logical address is set in said 
address setting means^ said signal processing dr- 
cuit may give the opening^dosing control signal to 45 
said switching elemerrt droit by the command 
message from the transmitting paths. 

6. The transmitting system according to Claim 4, 
wherein each of said transmitting modules indudes so 
a display means for lighting in a predetemtined con- 
dition, and said signal processing circuit for lighting 
said display means on the basis of the opening con- 
trol signal to said Milching element drcuit 

ss 

7. The transmitb'ng system according to Claim 4, 
wherein said signal processing drcuit inckxfes an 
address setting means for vvriting a predetermined 



non-set address or the logical address, and an 
address detecting means for detecting whether or 
not tfie predetermined non-set address is set in 
said address setting means, giving the opening 
confrol signal to said switching element drcuit when 
the predetermined non-set address is set and for 
outputting the dosing confrol signal to said switch- 
mg element drcuit when the logical address is set 

8. A transmitting system including a confroller that 
may execute tfie supervision in an address pdling 
system and a plurality of transmitling modules con- 
nected in cascade to a pair of transmitting paths 
extending from the controller for executing the pdl- 
ing fransmission by using a logical address set in 
each transmitting module, characterized in that said 
controller may send a command message for set- 
ting the address, the transmitting module com- 
prises a switching element ctrcutt having input and 
output terminals connected to the transmitting 
patfis for opening and closing between said input 
and output terminals bf an opening/lclosing confrol 
signal to be inputted, and a signal processing drcuit 
having an address setting means for giving an 
opening control signal to said switching element dr- 
cuit ¥^en a predetermined non-s^ address repre- 
senting a state tfiat a lo^cal address is not set in 
said address setting means, and givkig a closing 
control signal to said switcNng element drcuit when 
tfie logical address set, and for s^'ng tfie 
address to said ^ress setting means by the com- 
mand message for setting the address from said 
transmitting paths wtien tfie address t3y the address 
polling from the transmitting petfis is identical witti 
the set address set in said address setting means, 
and said pair of transmitting patfis are branched 
from any desired portion, a plurality of transmitting 
modules are connected in cascade to each pair of 
tfie brancfied transmitting patfis, and a different 
kind of a predetermined non-s^ address is set for 
every tKanched transmitting path in at least each 
pair of transmitting modules connected immediately 
after the branch point of each transmitting path so 
tfiat a logical address is set In order for every differ- 
ent predetermined non-set address. 

9. The transmitting system according to Claim 8, 
wfierein even if tfie logical address is set in said 
address setting means, said signal processing dr- 
cuit may give the opening/dosing confrol signal to 
said switching element drcuit by the command 
message from the transmitting paths. 

IOl Tfie transmitting system according to Claim 8, 
wtierein each of said transmitting modules indudes 
a display means for lighting in a predetermined con- 
cfition, and a signal processing drcuit for lighting 
said display means on the basis of the opening con- 
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trol signal to said svwtohtng element circuit. 

11. The transmitting system according to Claim 8, 
wherein said si^^ processing circuit includes an 
address setting means for writing a predetermined 
non-set address or the logical address, and an 
address detecting means for detecting whether or 
' not the predetermined non-set address is set in 
said address setting means, giving the opening 
control signal to said switching element circuit when 
the predetermined non-set address is set and for 
outputtihg the dosing control signal to said switch- 
ing elementcirciflt when the logical address is set 
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